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(54) Base station apparatus and transmission branch selection method 



(57) Level detectors 305 to 312 detect reception lev- 
els of uplink bursts received by their respective subcar- 
riers/branches, then interpolation sections 313 to 320 
estimate reception levels of the next uplink burst from 
the reception levels of a plurality of uplink bursts 



detected, select the branch with the maximum esti- 
mated value for each subcarrier and sends each sub- 
carrier of the next downlink burst to be transmitted using 
this selected branch. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a base station apparatus that carries out a radio communication by switch- 
ing between transmission and reception every predetermined unit time using a plurality of carriers and a transmission 
branch selection method. 

10 

Description of the Related Art 

[0002] In a mobile communication system, it is proposed that a base station apparatus should select a transmission 
branch when sending a signal to a mobile station apparatus in order to alleviate the load of signal processing on the 
15 mobile station apparatus. 

[0003] Suppose a group of signals transmitted or received for a unit time of switching between transmission and 
reception is called "burst" here. The base station apparatus alternately performs 1 -burst (downlink) transmission and 1- 
burst (uplink) reception. 

[0004] A conventional base station apparatus and transmission branch selection method are explained below using 
20 FIG.1 and FIG.2. FIG.1 is a block diagram showing a configuration of a reception system in a conventional base station 
apparatus and FIG.2 is a block diagram showing a configuration of a transmission system in the conventional base sta- 
tion apparatus. 

[0005] In FIG.1 and FIG.2, suppose the number of subcarriers is 4 and the number of branches is 2. 
[0006] In FiG.1 , signals received from branch 1 and branch 2 (reception signals) are converted to digital signals by 
25 A/D converters 101 and 102 and FFT-processed by Fast Fourier Transform (hereinafter referred to as "FFT") circuits 
103 and 104. 

[0007] The reception levels of the FFT-processed reception signals are detected by level detectors 105 to 112 for 
their respective subcarriers. The detected reception levels are determined on a subcarrier basis by large/small compar- 
ison sections 113 to 116 as to which has a higher reception level, the signal received from branch 1 or the signal 
30 received from branch 2. 

[0008] The determination results are used as control signals 1 to 4 corresponding to their respective subcarriers for 
switching by switches 117 to 120 and for transmission branch selection in a transmission system which will be 
described later. 

[0009] The FFT-processed reception signals are also input to switches 117 to 120 and the reception signal with a 
35 higher reception level between the reception signal from branch 1 and the reception signal from branch 2 is output for 
each subcarrier from switches 1 17 to 120 through switchover control by control signals 1 to 4. 
[0010] The output signals of switches 117 to 120 are subjected to delay detection processing by delay detectors 
121 to 124, determined by determination circuits 125 to 128 and output to parallel-serial (hereinafter referred to as 
"P/S") converter 129. P/S converter 129 converts a plurality of parallel signals from determination circuits 125 to 128 to 
40 a serial signal and obtains a demodulated signal. 

[0011] On the other hand, in FIG.2, the modulated data are converted by serial-parallel (hereinafter referred to as 
"S/P") converter 201 from a serial signal to a plurality of parallel signals. The plurality of parallel signals from S/P con- 
verter 201 is each mapped by mapping circuits 202 to 205. 

[0012] For the signals mapped by mapping circuits 202 to 205, either branch 1 or branch 2 is selected as their out- 
45 put destination by switches 206 to 209 using control signals 1 to 4 described with reference to FIG.1. 

[0013] Inverse Fast Fourier Transform (hereinafter refen-ed to as "IFFT") circuits 210 and 211 perform IFFT 
processing on signals to be transmitted from branch 1 and branch 2, respectively. The 1 FFT-processed signals by IFFT 
circuits 210 and 211 are converted from digital to analog signals by D/A converters 212 and 213. 
[0014] As described above, the conventional base station apparatus detects reception levels of all subcarriers of 
50 reception signals at all branches, carries out reception diversity to determine which signal has the highest reception 
level received from different branches for each subcarrier and select a branch from which to receive signals based on 
this determination result, and transmission diversity to select a branch from which to transmit signals. 
[0015] However, if there is a certain time interval after an uplink burst is received until a downlink burst is transmit- 
ted, that is, in the case of an intermittent communication condition, the radio propagation environment characteristic 
55 may change in the above interval in the conventional base station apparatus. Therefore, if a branch is selected based 
on the reception level of the immediately preceding uplink burst to transmit each subcarrier of the next downlink burst, 
accurate branch selection is not made. 

[0016] Moreover, if a setting is made in such a way that branches can also be switched during 1 -burst transmission. 
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bursts become discontinuous on the mobile station apparatus side causing the error rate characteristic to deteriorate. 
SUIVIMARY OF THE INVENTION 

5 [0017] The present Invention has been implemented taking account of the points described above and it is an 

objective of the present invention to provide a base station apparatus and transmission branch selection method can-y- 
ing out accurate transmission branch selection even in an intermittent communication condition with a certain time inter- 
val after an uplink burst is received until a downlink burst is transmitted. 

[0018] This objective is achieved by the base station apparatus estimating the reception levels of the next uplink 
10 bursts to be received from the reception levels of a plurality of uplink bursts and selecting a branch to transmit each sub- 
carrier of the next downlink burst to be transmitted based on this estimated value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0019] The above and other objects and features of the invention will appear more fully hereinafter from a consid- 
eration of the following description taken in connection with the accompanying drawing wherein one example is illus- 
trated by way of example, in which; 

FIG.1 is a block diagram showing a configuration of a reception system of a conventional base station apparatus; 
20 FIG.2 is a block diagram showing a configuration of a transmission system of the conventional base station appa- 
ratus; 

FIG. 3 is a block diagram showing a configuration of a reception system of a base station apparatus according to 
Embodiment 1 of the present invention; 

FIG.4 is a block diagram showing a configuration of an interpolation section of the base station apparatus according 
25 to Embodiment 1 of the present invention; 

FIG. 5 is a block diagram showing a configuration of an interpolation section of a base station apparatus according 
to Embodiment 2 of the present invention; 

FIG.6 is a block diagram showing a configuration of an interpolation section of a base station apparatus according 
to Embodiment 3 of the present invention; and 
30 F1G.7 is a block diagram showing a configuration of a transmission system of a base station apparatus according 
to Embodiment 4 of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

35 [0020] With reference now to the attached drawings, the embodiments of the present invention are explained in 
detail below. 

(Embodiment 1) 

40 [0021] The base station apparatus according to the present embodiment performs transmission branch selection 
using reception levels estimated by means of extrapolation from reception levels of a plurality of uplink bursts. 
[0022] The base station apparatus according to the present embodiment is explained below with reference to FIG. 3 
and FIG. 4. FIG. 3 Is a block diagram showing a configuration of a reception system of the base station apparatus 
according to Embodiment 1 of the present invention. FIG.4 is a block diagram showing a configuration of an interpola- 

45 tion section of the base station apparatus according to Embodiment 1 of the present invention. 

[0023] In FIG.3, A/D converters 301 and 302 convert analog signals input to digital signals and output them to FFT 
circuits 303 and 304. FFT circuits 303 and 304 carry out FFT processing on the signals from A/D converters 301 and 
302, respectively. 

[0024] Level detectors 305 to 312 detect the reception levels of their respective branches/subcarriers (carrier 
50 waves). Interpolation sections 313 to 320 carry out extrapolation using a plurality of reception levels of the 
branches/subcarriers output from their respective level detectors 305 to 312 and estimate the reception levels during 
reception of the next uplink bursts. 

[0025] Large/small comparison sections 321 to 324 compare the reception levels of the branches/subcarriers esti- 
mated by interpolation sections 313 to 320 for each subcarrier. determine which signal has the higher reception level 
55 received from the two branches and generate control signals 1 to 4 corresponding to their respective carriers. 

[0026] Switching of switches 325 to 328 is controlled by the outputs of large/small comparison sections 321 to 324. 
Delay detectors 329 to 332 perform delay detection processing on the reception signals from branch 1 or branch 2 for 
their respective subcarriers. Determination circuits 333 to 336 determine the delay detection signals from delay detec- 
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tors 329 to 332. respectively. P/S converter 337 converts a plurality of parallel signals fronn determination circuits 333 
to 336 to a serial signal. 

[0027] Then, the operation of the base station apparatus in the above configuration according to the present 
embodiment is explained. Signals received from branch 1 and branch 2 (reception signals) are converted to digital sig- 

5 nals by A/D converters 301 and 302 and FFT-processed by FFT circuits 303 and 304. 

[0028] The reception levels of the FFT-processed reception signals are detected by level detectors 305 to 312 for 
their respective subcarrlers. The interpolation sections 313 to 320 estimate the reception levels during reception of the 
next uplink burst by means of extrapolation for their respective subcarrlers and the estimated reception levels are output 
to large/small comparison sections 321 to 324. Large/small comparison sections 321 to 324 determine which reception 

10 signal has a higher estimated reception level, the reception signal from branch 1 or the reception signal from branch 2. 
[0029] The determination results are used as control signals 1 to 4 corresponding to their respective subcarriers for 
switching of switches 325 to 328 and for transmission branch selection in a transmission system which will be described 
later. 

[0030] Furthermore, the FFT-processed reception signals are input to switches 325 to 328. In switches 325 to 328, 
15 the reception signals with a higher reception level from branch 1 or branch 2 are output from switches 325 to 328 for 

each subcarrier under switching control by control signals 1 to 4, 

[0031] The signals output from switches 325 to 328 are subjected to delay detection processing by delay detectors 
329 to 332 and determined by determination circuits 333 to 336, respectively. A plurality of parallel signals from deter- 
mination circuits 333 to 336 is converted by P/S converter 337 to a serial signal. In this way, a demodulated signal is 
20 obtained. 

[0032] This is the explanation of the operation of the reception system. In the transmission system, a branch used 
to transmit a transmission signal Is selected for each subcarrier based on control signals 1 to 4, that is, the branch selec- 
tion result in large/small comparison sections 312 to 324 as in the case of the conventional system. 
[0033] Then, the configuration and operation of interpolation sections 313 to 320 are explained using FIG.4. As 
25 shown in FIG.4, each interpolation section comprises memory 401 and operation section 402. 

[0034] The reception levels of the branches/subcarriers, which are the outputs of level detectors 305 to 312, are 
input to memory 401 in their respective Interpolation sections. 

[0035] Memory 401 stores the reception level during reception of the immediately preceding uplink burst. Operation 
section 402 estimates the reception level of the next uplink burst to be received by means of extrapolation using the 

30 reception level of the uplink burst received and the reception level of the Immediately preceding uplink burst received. 
[0036] As shown above, the present embodiment estimates the reception levels of the next uplink burst to be 
received by means of extrapolation using the reception levels of the uplink bursts received and the reception level of the 
immediately preceding up link burst received and selects a branch for each subcarrier of the next downlink burst to be 
transmitted based on the size of this estimated value, allowing accurate transmission branch selection even in an inter- 

35 mittent communication condition with a certain interval after an uplink burst is received until a downlink burst is trans- 
mitted. 

[0037] Furthermore, according to the present embodiment, since the base station apparatus performs transmission 
branch selection, that is, transmission diversity, a communication terminal apparatus (for example, a mobile communi- 
cation apparatus) that carries out a radio communication with this base station apparatus need not carry out diversity 
40 and dose not require a configuration for diversity. This allows the communication terminal apparatus above to have a 
simpler configuration. 

(Embodiment 2) 

45 [0038] The base station apparatus according to the present embodiment has the same configuration as that of 
Embodiment 1 except that the interpolation section uses a linear interpolation method. 

[0039] The interpolation section of the base station apparatus according to the present embodiment is explained 
below with reference to FIG. 5. FIG. 5 Is a block diagram showing the configuration of the Interpolation section according 
to Embodiment 2 of the present invention. 
50 [0040] The interpolation section according to the present embodiment comprises memory 501 , subtracter 502 and 
adder 503. Memory 501 stores the reception level of the Immediately preceding uplink burst received. Subtracter 502 
calculates a difference by subtracting the reception level of the immediately preceding uplink burst from the reception 
level of the uplink burst. Adder 503 adds the difference, which is the output of subtractor 502, to the reception level of 
the uplink burst received. 

55 [0041] As shown above, the present embodiment estimates the reception levels of the next uplink burst to be 
received by means of linear Interpolation using the reception levels of the uplink bursts received and the reception levels 
of the immediately preceding uplink burst received, and selects a branch from which to transmit each subcarrier of the 
next downlink burst to be transmitted based on the size of this estimated value. This allows accurate transmission 



4 



EP 1 011 282 A2 



branch selection even in an intermittent communication condition with a certain time interval after an uplink burst is 
received until a downlink burst is transmitted. 

[0042] Furthermore, the use of linear interpolation as the interpolation method allows a simpler configuration of the 
base station apparatus than Embodiment 1. which uses extrapolation. 
5 [0043] In the present embodiment, the base station apparatus performs transmission branch selection, that is. 
transmission diversity, and therefore a communication terminal apparatus (for example, mobile station apparatus), 
which carries out a radio communication with this base station apparatus, need not perform diversity. Thus, this com- 
munication terminal apparatus need not have a diversity configuration, and therefore can have a simpler apparatus con- 
figuration. 

10 [0044] If the time interval of receiving uplink bursts Is different from the time interval after an uplink burst is received 

until a downlink burst is transmitted, it is possible to perform extrapolation on the difference which is the output of sub- 
tractor 502 by carrying out weighting processing according to the ratio of the "time interval after an uplink burst is 
received until a downlink burst is transmitted" to the "time interval of receiving uplink bursts" and then adding up the dif- 
ferences subjected to weighting processing by adder 503. 
15 [0045] For example, if the time interval after an uplink burst is received until a downlink burst is transmitted is 1/4 of 
the time interval of receiving uplink bursts, the difference which is the output of subtracter 502 is multiplied by 1/4 and 
output to adder 503. This is expressed as follows: 

TX (n) « RX (n) + {RX (n) - RX {n-l)}/4 - ® 

20 

where TX (n) is an extrapolation signal for the reception level of an uplink burst at time n and RX (n) is the reception 
level of an uplink burst at time n. 

[0046] In the example above, if transmission of an uplink burst is skipped once, transmission of a downlink burst is 
25 further delayed by the time interval of receiving uplink bursts, and therefore expression Q) above is changed as follows: 

TX (n) « RX (n) + {RX (n) - RX (n-1)} • (1 + 1/4) - (D 

30 



(Embodiment 3) 

35 [0047] The base station apparatus according to the present embodiment has the same configuration as that of 
Embodiment 1 except that averaging processing is performed before extrapolating reception levels of uplink bursts 
received. 

[0048] The base station apparatus according to the present embodiment Is explained below with reference to 
FIG.6. FIG.6 is a block diagram showing the configuration of the interpolation section according to Embodiment 3 of the 
40 present invention. 

[0049] The interpolation section according to the present embodiment comprises averaging circuit 601 that per- 
forms averaging processing on reception levels, which are the outputs of the level detectors and memory 401 and oper- 
ation section 402 performs extrapolation using reception levels after the averaging processing. The averaging 
processing in averaging circuit 601 is performed on a 1 -burst portion, for example. 
45 [0050] Thus, the present embodiment performs extrapolation using reception levels after averaging processing, 
and therefore allows more accurate extrapolation than Embodiment 1 . 

[0051] In the present embodiment, the base station apparatus performs transmission branch selection, that is, 
transmission diversity, and thus a communication terminal apparatus (for example, a mobile station apparatus), which 
carries out a radio communication with this base station apparatus, need not perform diversity. Thus, this communica- 
50 tion terminal apparatus needs no diversity configuration, and therefore can have a simpler apparatus configuration. 
[0052] The averaging processing according to the present embodiment is also applicable when performing interpo- 
lation other than extrapolation. 

(Embodiment 4) 

55 

[0053] The base station apparatus according to the present embodiment inserts a phase reference symbol, which 
is a known symbol, into a transmission signal when branches are switched during 1 -burst transmission. That is, if the 
apparatus has such a configuration that allows switching of branches during 1 -burst transmission, when branches are 
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switched during burst transmission, the bursts become discontinuous preventing the mobile station apparatus from 
establishing synchronization. Therefore, when branches are switched during burst transmission, the base station appa- 
ratus according to the present embodiment Inserts a phase reference symbol into the transmission signal. 
[0054] The base station apparatus according to the present embodiment is explained below with reference to 
5 FIG.7. FIG.7 is a block diagram showing a configuration of a transmission system of the base station apparatus accord- 
ing to Embodiment 4 of the present invention. 

[0055] In FIG.7, S/P converter 701 converts a serial demodulated signal to a plurality of parallel signals. Switching 
of switches 702 to 705 is controlled by control signals 1 to 4, respectively and switches 702 to 705 selectively output the 
output of S/P converter 701 or the output of phase reference symbol generator 718 which will be described later. 
10 [0056] Mapping circuits 706 to 709 perform mapping for each subcarrier. Switches 71 0 to 71 3, controlled by control 
signals 1 to 4, switch the output destination for each subcarrier. IFFT circuits 714 and 715 perform IFFT processing on 
the input signals. D/A converters 716 and 717 convert the IFFT-processed signals to analog signals. 
[0057] Phase reference symbol generators 718 generate phase reference symbols used to synchronize in delay 
detection processing. 

15 [0058] Then, the operation of the base station apparatus according to the present embodiment in the above config- 
uration is explained. 

[0059] In FIG.7, the modulated transmission data are converted by S/P converter 701 from a serial signal to a plu- 
rality of parallel signals. The plurality of signals from S/P converter 701 are mapped by mapping circuits 706 to 709. 
[0060] The mapped signals are output to the output destinations, which are switched by switches 710 to 713 

20 according to which branch they are transmitted from, branch 1 or branch 2. 

[0061] IFFT circuits 714 and 715 carry out IFFT processing on the signals transmitted from branch 1 or branch 2. 
The IFFT-processed signals are converted by D/A converters 716 and 717 from digital to analog signals. 
[0062] Furthermore, if one of switches 710 to 713 is switched by a control signal during 1 -burst transmission, 
switching of switches 702 to 705 that allow the corresponding subcarriers to pass is controlled by control signals 1 to 4 

25 and phase reference symbols, which are the outputs of phase reference symbol generator 718, are inserted into the 
transmission signals. 

[0063] As shown above, according to the present embodiment, when switching branches during 1 -burst transmis- 
sion, phase reference symbols are inserted into transmission signals, and therefore the mobile station apparatus can 
establish synchronization even if bursts become discontinuous due to switching of branches through transmission 

30 branch selection during burst transmission. 

[0064] Furthermore, according to the present embodiment, the base station apparatus performs transmission 
branch selection, that is, transmission diversity, and therefore a communication terminal apparatus (for example, mobile 
station apparatus) that carries out a radio communication with this base station apparatus need not can-y out diversity. 
Thus, this communication terminal apparatus needs no configuration for diversity and can have a simpler apparatus 

35 configuration. 

[0065] If synchronization detection processing is performed instead of delay detection processing, using pilot sym- 
bols Instead of phase reference symbols can obtain the same effects as delay detection processing. 
[0066] Embodiments 1 to 4 above describe the application to a radio communication supposing the number of sub- 
carriers is 4 and the number of branches is 2, but the present invention is not limited to this; it is also applicable to other 

40 cases with any number of subcamers and branches. 

[0067] Furthermore, Embodiments 1 to 4 above describe examples of carrying out interpolation using 2 values; the 
reception level of an uplink burst received and the reception level of the immediately preceding uplink burst received, 
but the present invention is also applicable to cases where any number of reception levels are used for interpolation. 
[0068] In this case, storing more reception levels in memory makes it possible to perform interpolation using two or 

45 more reception levels. Furthermore, when performing interpolation using two values, it is not necessary to limit one of 
the two values to the reception level of the immediately preceding uplink burst received, but it is possible to freely extract 
or select from among the reception levels of already received uplink bursts. 

[0069] Moreover, it Is possible to freely set signals included in one burst. That is. the unit time of switching between 
transmission and reception can be set to any length of time. 

50 [0070] The base station apparatus of the present invention comprises level detection means for detecting reception 
levels of a group of reception signals received for a unit time of switching between transmission and reception for each 
carrier and reception branch, estimation means for estimating the reception levels of the group of reception signals to 
be received next from the detected reception levels for each carrier and reception branch, transmission branch selec- 
tion means for selecting a branch to be used for transmission based on the estimated reception levels for each carrier. 

55 [0071] The present invention estimates the reception level of the next uplink burst to be received from the reception 
levels of a plurality of uplink bursts received and selects a branch to transmit each subcarrier of the next downlink burst 
to be transmitted based on the size of this estimated value, allowing accurate transmission branch selection even in an 
intermittent communication condition with a certain interval after an uplink burst is received until a downlink burst is 
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transmitted, 

[0072] The estimation section of the base station apparatus of the present invention estimates the reception levels 
of the group of reception signals to be received next by means of extrapolation, 

[0073] The present invention estimates the reception levels of the next uplink burst to be received from the recep- 
5 tion levels of a plurality of uplink bursts received by means of extrapolation and selects a branch to transmit each sub- 
carrier of the next downlink burst to be transmitted based on the size of this estimated value, allowing accurate 
transmission branch selection even in an intermittent communication condition with a certain interval after an uplink 
burst is received until a downlink burst is transmitted. 

[0074] The estimation section of the base station apparatus of the present invention estimates the reception levels 

10 of the group of reception signals to be received next by means of linear interpolation. 

[0075] The present invention estimates the reception levels of the next uplink burst to be received from the recep- 
tion levels of a plurality of uplink bursts received by means of linear interpolation and selects a branch to transmit each 
subcarrier of the next downlink burst to be transmitted based on the size of this estimated yalue, allowing accurate 
transmission branch selection even in an intermittent communication condition with a certain interval after an uplink 

15 burst is received until a downlink burst is transmitted. The use of linear interpolation as the interpolation method can 
have a simpler configuration of the base station apparatus than using extrapolation. 

[0076] The estimation section of the base station apparatus of the present invention comprises averaging means 
for carrying out averaging processing on the detected reception levels. 

[0077] The present invention performs interpolation using the averaged reception levels, improving the accuracy of 
20 estimation of reception levels allowing more accurate transmission branch selection. 

[0078] The base station apparatus of the present invention comprises known symbol generation means for gener- 
ating known symbols, wherein said transmission branch selection means inserts known symbols which are the outputs 
of said known symbol generation means when branches are switched during transmission of a group of transmission 
signals for the unit time. 

25 [0079] When switching branches during 1 -burst transmission, the present invention inserts phase reference sym- 
bols or pilot symbols, and therefore the mobile station can establish synchronization even if bursts become discontinu- 
ous by switching branches through transmission branch selection during 1 -burst transmission. 
[0080] The communication terminal apparatus of the present invention carries out a radio communication with the 
base station apparatus and the base station apparatus comprises level detection means for detecting reception levels 

30 of a group of reception signals received for a unit time of switching between transmission and reception for each carrier 
and reception branch, estimation means for estimating the reception levels of the group of reception signals to be' 
received next from the detected reception levels for each carrier and reception branch, transmission branch selection 
means for selecting a branch to be used for transmission based on the estimated reception levels for each carrier. 
[0081] According to the present invention, the base station apparatus performs transmission branch selection, that 

35 is. transmission diversity, and therefore a communication terminal apparatus (for example a mobile communication 
apparatus) that carries out a radio communication with this base station apparatus need not carry out diversity, and 
requires no configuration for diversity. This simplifies the apparatus configuration. 

[0082] The transmission branch selection method of the present invention comprises the level detecting step of 
detecting reception levels of a group of reception signals received for a unit time of switching between transmission and 
40 reception for each carrier and reception branch, the estimating step of estimating the reception levels of the group of 
reception signals to be received next from the detected reception levels for each carrier and reception branch, and the 
transmission branch selecting step of selecting a branch to be used for transmission based on the estimated reception 
levels for each carrier. 

[0083] The present invention estimates the reception levels of the next uplink burst to be received from the recep- 
45 tion levels of a plurality of uplink bursts received and selects a branch to transmit each subcarrier of the next downlink 
burst to be transmitted based on the size of this estimated value, allowing accurate transmission branch selection even 
in an intermittent communication condition with a certain interval after an uplink burst is received until a downlink burst 
is transmitted. 

[0084] The estimation step of the transmission branch selection method of the present invention estimates the 
50 reception levels of the group of reception signals to be received next by means of extrapolation. 

[0085] The present invention estimates the reception levels of the next uplink burst to be received from the recep- 
tion levels of a plurality of uplink bursts received by means of extrapolation and selects a branch to transmit each sub- 
carrier of the next downlink burst to be transmitted, allowing accurate transmission branch selection even in an 
intermittent communication condition with a certain interval after an uplink burst is received until a downlink burst is 
55 transmitted. 

[0086] The estimation step of the transmission branch selection method of the present invention estimates the 

reception levels of the group of reception signals to be received next by means of linear interpolation. 

[0087] The present invention estimates the reception levels of the next uplink burst to be received from the recep- 
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tion levels of a plurality of uplink bursts received by means of linear interpolation and selects a branch to transmit each 
subcarrier of the next downlink burst to be transmitted, allowing accurate transmission branch selection even in an inter- 
mittent communication condition with a certain interval after an uplink burst is received until a downlink burst is trans- 
mitted. The use of linear interpolation as the interpolation method can have a simpler configuration of the base station 
5 apparatus than using extrapolation. 

[0088] The estimation step of the transmission branch selection method of the present invention performs averag- 
ing processing on the detected reception levels and then uses the averaging processed reception levels for interpola- 
tion processing. 

[0089] The present invention performs interpolation using the averaged reception levels, and therefore it improves 
10 the accuracy of estimation of reception levels and allows more accurate transmission branch selection. 

[0090] The transmission branch selection method of the present Invention comprises the known symbol generating 
step of generating known symbols, wherein said transmission branch selecting step inserts known symbols which are 
the outputs of said known symbol generating step when branches are switched during transmission of a group of trans- 
mission signals for the unit time. 
15 [0091] When switching branches during 1-burst transmission, the present invention inserts phase reference sym- 
bols or pilot symbols, and therefore the mobile station can establish synchronization even if bursts become discontinu- 
ous by switching branches through transmission branch selection during 1-burst transmission. 
[0092] The present invention is not limited to the above described embodiments, and various variations and modi- 
fications may be possible without departing from the scope of the present invention. 
20 [0093] This application is based on the Japanese Patent Application No.HEl 10-359413 filed on December 17, 
1998, entire content of which is expressly incorporated by reference herein. 

Claims 

25 1 . A base station apparatus comprising: 

level detection means(305-312) for detecting reception levels of a group of reception signals received for a unit 
time of switching between transmission and reception for each carrier and reception branch; 
estimation means{31 3-320) for estimating the reception levels of the group of reception signals to be received 
30 next from the detected reception levels for each carrier and reception branch; and 

transmission branch selection means(710-713) for selecting a branch to be used for transmission based on the 
estimated reception levels for each carrier. 

2. The base station apparatus according to claim 1 , wherein said estimation means{31 3-320) estimates the reception 
35 levels of the group of reception signals to be received next by means of extrapolation. 

3. The base station apparatus according to claim 1 , wherein said estimation means(31 3-320) estimates the reception 
levels of the group of reception signals to be received next by means of linear interpolation. 

40 4. The base station apparatus according to claim 1 , wherein said estimation means comprises averaging means(601 ) 
for carrying out averaging processing on the detected reception levels. 

5. The base station apparatus according to claim 1 , further comprising known symbol generation means(71 8) for gen- 
erating known symbols, wherein said transmission branch selection means(710-713) inserts known symbols which 

45 are the outputs of said known symbol generation means when branches are switched during transmission of a 
group of transmission signals for the unit time. 

6. A communication terminal apparatus that candies out a radio communication with a base station apparatus, said 
base station apparatus comprising: 

50 

level detection means(305-312) for detecting reception levels of a group of reception signals received for a unit 
time of switching between transmission and reception for each earner and reception branch; 
estimation means(3 13-320) for estimating the reception levels of the group of reception signals to be received 
next from the detected reception levels for each carrier and reception branch; and 
55 transmission branch selection means(710-713) for selecting a branch to be used for transmission based on the 

estimated reception levels for each carrier. 

7. A transmission branch selection method comprising: 
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the level detecting step of detecting reception levels of a group of reception signals received for a unit time of 
switching between transmission and reception for each carrier and reception branch; 
the estimating step of estimating the reception levels of the group of reception signals to be received next from 
the detected reception levels for each carrier and reception branch; and 

the transmission branch selecting step of selecting a branch to be used tor transmission based on the esti- 
mated reception levels for each carrier. 

The transmission branch selection method according to claim 7, wherein said estimating step estimates the recep- 
tion levels of the group of reception signals to be received next by means of extrapolation. 

9. The transmission branch selection method according to claim 7, wherein said estimating step estimates the recep- 
tion levels of the group of reception signals to be received next by means of linear interpolation. 

10. The transmission branch selection method according to claim 7, wherein said estimating step performs averaging 
15 processing on the detected reception levels and then uses the averaging processed reception levels for interpola- 
tion processing. 

11. The transmission branch selection method according to claim 7, further comprising the known symbol generating 
step of generating known symbols, wherein said transmission branch selecting step inserts known symbols which 

20 are the outputs of said known symbol generating step when branches are switched during transmission of a group 
of transmission signals for the unit time. 
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